[Abstract] Chromatin Immunoprecipitation coupled either to qPCR (qChIP) or high-throughput sequencing (ChIP-Seq) has been extensively used in the last decades to identify the DNA binding sites of transcription factors or the localization of various histone marks along the genome. The ChIP experiment generally includes 7 steps: collection of biological samples (A), cross-linking proteins to DNA (B), chromatin isolation and fragmentation by sonication (C), sonication test (D), immunoprecipitation with antibodies against the protein or the histone mark of interest (E), DNA recovery (E), identification of factor-associated DNA sequences by PCR or sequencing (F). The protocol described here can readily be used for ChIP-seq and ChIP-qPCR experiments. The entire procedure, describing experimental setup conditions to optimize assays in intact Drosophila tissues, can be completed within four days.
www.bio-protocol.org/e2327 3. While egg laying medium is cooling down, fill a beaker with 100 ml of sink water and put it on a magnetic stirrer.
4. Add progressively 50 g of yeast to the beaker. Achieve the mixing by hand stirring as the yeast mixture becomes very viscous.
5. Once the egg laying medium gets solid, spread 5-10 ml of yeast mixture on each dish (see Figure 1 ).
Figure 1. Egg laying medium covered with yeast mixture
6. Assemble the Petri dishes onto the cages (see Figure 2 ) and let flies lay eggs as long as required to get a sufficient amount of embryos (see Figure 3) .
Note: See Note 3 to know the number of embryos required.
www.bio-protocol.org/e2327 1. If samples have been frozen, thaw them on ice for a couple of minutes.
2. Resuspend the tissues and pool them in a final volume of 888 µl of ice-cold A1 buffer.
3. Transfer them into a 2 ml tight Tenbroeck at room temperature (RT). www.bio-protocol.org/e2327 Note: All the following steps are done on ice or at 4 °C unless otherwise specified.
9. Centrifuge for 2 min (4 °C, at 2,000 x g) and discard the supernatant.
10. Wash with 1 ml of buffer A1 (disrupt the pellet by pipetting).
11. Centrifuge for 2 min (4 °C, 2,000 x g).
12. Repeat steps B9 and B10 twice.
13. Wash once with lysis buffer 1, centrifuge for 2 min (4 °C, 2,000 x g) and remove the supernatant.
C. Chromatin isolation and fragmentation by sonication
Note: This step differs for embryos and imaginal discs samples.
EMBRYOS:
1. Prepare 2 ml of 0.1% SDS lysis buffer 2 (10 µl of 20% SDS + 1,990 µl of lysis buffer 2).
2. Resuspend the pellet with (Number of embryos/1,000) x 250 µl of freshly prepared 0.1% SDS lysis buffer 2.
3. Incubate for 2 h on ice, and put the ice bucket with the samples in a shaker (600 rpm) to avoid SDS precipitation. IMAGINAL DISCS:
1. Prepare 1 ml of 1% SDS lysis buffer 2 (50 µl of 20% SDS + 950 µl of lysis buffer 2).
2. Resuspend the pellet with (Number of imaginal discs/600) x 150 µl of freshly prepared 1% SDS lysis buffer 2.
3. Incubate for 2 h on ice, and put the ice bucket with the samples in a shaker (600 rpm) to avoid SDS precipitation.
Note: See Note 6 for an alternative method. www.bio-protocol.org/e2327 2. Bring the volume up to 100 µl with lysis buffer 1.
3. Add 2 µl of 10 mg/ml RNase A and incubate for 6 h (to O/N) at 65 °C with 450 rpm agitation.
4. Add 100 µl of phenol-chloroform and vortex for 30 sec.
5. Centrifuge for 10 min (RT, maximum speed).
6. Transfer the aqueous phase to a fresh 1.5 ml Lobind tube and add 10 µl of 3 M NaAc (pH 5.5), 2 µl of 35 mg/ml glycogen and 250 µl of 100% EtOH. Vortex and incubate for 30 min at -20 °C.
7. Centrifuge for 20 min (4 °C, maximum speed).
8. During centrifugation, prepare a 1.5% agarose gel by dissolving 0.75 g of agarose powder with 50 ml of 1x TAE buffer.
9. Melt the agarose solution in a microwave, and let it cool down for 5 min before adding 3 µl of ethidium bromide.
10. Cast the gel in an agarose gel caster and let it cool down at RT.
11. Once the 20 min centrifugation is over, remove the supernatant and air dry the pellet for 10 min at RT.
12. Resuspend the pellet in 8 µl of nuclease free H2O and add 2 µl of low blue loading buffer (see Recipes for details).
13. Deposit 5 µl of 100 bp DNA ladder and the 10 µl of the sonication test on the gel.
14. Run the gel for 20-25 min at 135 V and observe it using a UV lamp. An example of efficient sonication is depicted in Figure 5 .
Note: See Note 8 for considerations about the importance of sonication quality.
www.bio-protocol.org/e2327 5. Wash (number of samples + 2) x 15 µl of Protein A or G Dynabeads. www.bio-protocol.org/e2327 14 5. Results can finally be displayed on a bar plot (see Figure 6B ).
Note: See Note 10 to know how to wash the beads and see Note 2 to know the type of Dynabeads to be used (A or G).

Preclearing:
6. Figure 6B shows a qChIP experiment that was performed in triplicate from eye-antennal imaginal discs (500 discs per IP). The PSC antibody was described in (Strutt and Paro, 1997) and 10 µl was used per IP. The following PCR primers were used for qPCR: 8. The quality of sonication is crucial, since it will determine the resolution of the ChIP experiment.
A good average size is 200-300 bp.
www.bio-protocol.org/e2327 11. We recommend to use 5 µg of antibody per IP, and the same quantity for the Mock.
12. Mock (non-specific IgG) and Input are good controls to assess the specificity and the enrichment of the protein over the background. For ChIP-Seq, only the Input is mandatory.
13. Another possible control consists in using a specific antibody for a protein/histone mark that should not colocalize with your protein/histone mark of interest.
14. Ideally, the specificity of the antibody should be assessed by performing a ChIP in a K.O or K.D tissue.
15. For ChIP-Seq, resuspend in 25 µl of nuclease free water. For qChIP, resuspend in the required volume to perform your measurements in duplicates.
16. For ChIP-Seq, use 1 µl of DNA sample to quantify the DNA using Qubit ® dsDNA HS Assay Kit.
Then, use 2 µl of DNA sample dissolved in as much nuclease free water as necessary to test 3-4 loci by qPCR (don't forget to take the dilution in account when analyzing the data). If qPCR controls are satisfying, samples can be used for library preparation and sequencing. 
